
FINAL TrCJ0IN':AL REPORT

STUDIEs OF AtR-BORti OktGANI!M, ktifkdEVED BY LARGE A!RCRAFT

C 1 Feb. 1967--31 July 1969
AF-AFOSR-1 240-67

Commcncing in February 1967, a two-and-a-half year grant from the Air
Snm4 Force Office of Scientific Research made possible continuation of the

project entitled, "fStudlea of Air-borne Organisms Retrieved by Large Aircraft."
0 The mairn objective was to operate a trapping program, utilizing an air

planktc, retriever (see Fig. I: exterior view--intake-exhaust ducts; Fig. 2:
Interior view--chamber and storage box) and other special collecting devices

& installed in a Wv-2 aircraft of the Pacific Missile Range Facility, based
at Pt. Mugu- rclifornia, !or the purpose of collecting all types of air-
borne organisms and particles In the Pacific area. The Museum's primary
interest was trapping air-borne arthropods to further test the theory of
natural air dispersal of arthropods to oceanic islands, a program which the
Department of Entomology has been engaged in for many years.

The Museum developed an air plankton retriever in 1960 built by Lockheed
Aircraft Co. and funded by two branches of the National Science F)undation.
After several years of operation in the Antarctic area, the trap was found
to be func-ioning inefficiently, Results of a wind-tunnel test provided
mora information about the trap and enadled planning of the addition of other
specific collecting devices In order to augment the trap's function to

". collect quantitative samples of various microbiological and mineralogical
S.' specimens at various altitudes. A grant from the National Institutes of

S Health ance sitpport received from the Office of Naval Research, the U.S. Navy,
-. • • and Pacific Missile Range Facility, Pt. Mugu, California, made possible

modification., Installation, and operation of the trap for several years.

SUnder this grant a aumber of additional modifications were necessary
j • . .... •uve,1l tes fliihts in che Pacific area taken by Mr. &igene Holzapfel,
W who operated the trap and collected samples of specimens. Also, special
(a dev.ces for collecting material other than arthropods were added, namely,
- ~ Impactor sampler, filter samplor for National Center for Atmospheric Research

""i• (NCAR) en]l University of Hawaii (UH) (chemical analysis of particles); roto-
rod s'mpler fo" Kansas State University (KSU) and University of Texas (UT)
(ft'ngi and alga•_ stue.'.es). Other samplers and collaborators who participated
In th'A pr-grar are listed nn page 13.

Detr!Ils cf flights taken by Mr. Holzapfel, air-borne collecting time,
and r.,:.-ber of insects trapped are shown on pages 5-14.-Flying time duiing
the entire ps':Aod of the grant totaled 1,001 hours, resulting in 103 specimens
of arth%..opcds suritarized below:

CLASS tNS:-:CNo. 
of Specimens

Order DiFtera
Family Chi ronoml dae 45

" Ephydridae 4
" Ceratopogonidae 4
" Sciarldae 3
" Agromyzidae 1
" Scatopsidae I "

Fragments 5
63
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No. of Speolmena
Order Hymenoptera

Family Agaontidae 5
" Pteromali dae I
" Braconi dae I
" Eulophidae 2

Fragments 1
10

Order Hemiptera
Suborder Horioptera

Family Aphididee 4
Fragments I

Suborder Hleteroptera
Family Lygaeidae 3
Fragments 1

9

Order Thysanoptera
Family Thripidae I

? 5
6

Order Coleoptra
Family Cuctu!dae 2

" Staphylinidae 2
4

Order Psocoptera
Family 2 2

2

Order Lpn! dorotern
Family Nootuidae 1

" Tineidae I
2

Order: Unknown
Wing fragment I
Specimen espaped 1

2

CLASS ARACHNI DA

Order Aranelda 5
5

Total

In ndditioa, 12 dpccimens of insects were found in debris or found alive
in aircrnft, cnc of which is questionable as to where it was trapped.

Detern.-'nations of samples (43 to NCAR; 15 to JT; 8 to KSU; 12 ro UH; 5 to
Adelphi U.; 9 to North Texas State U.; 8 to U. of Washington) other than arthro-
pods, are still in progress and to date results have not been received from
collnborntors.

A combined manuscript reporting all results of the trapping program under

this grant for publication in the journal Pacific Insects published by the Dept.
of 5itomology, Bishop Museum, is in preparation by . ,H=olzapfel. Reprints will
be furnished to the Air Force Office of Scientific Research.



SUMMARY OF AIR PLANKTON RETRIEVER FLIGHTS TAKEN IN 1966

DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME NUMSER OF

LOC ýL DATE FROM: TO: HOUIRS MINUTE'S INSECTS

2/K Pt. Mugu* Text flights 0

Totals for the month of OCTOBER: 7 ? 0
Flight time used to check the installation. All
functioned well so the balance of the time was used
to check the air flow rates.

------------------------------------------------------------------------------
3/X1 Pt. Mugu Kaneoho 11 0 O

8/XI Kaneohe Operation 2 10 0

lI/XI Kaneohe Operation 4 15 0

17/XI Kaneohe Pt. Mugu 10 55 0

29/XI Pt. Mugu Operation 20 0

Totals for the month of NOVEMBER: 33 40 0
Air flow rates continued to be monitored at various
points in the duct during the entire month. During
most of this monitoring the air was also bing
screened for insects.

I/XII Tt. Mugu Operation 4 10 0

8/XII Pt. Mugu Barbers Pt. 10 45 0

9/XII Barbers Pt. rckurn 7 15 2 (+Fragmer4 7
(enp,±ine trouble)

ll/XII Barbers Pt.-Wake Island 9 40 0

13/X.I Wake Island-Guam 6 45 0

17/XIE Guam Operation 11 40 1

19/XII Guam Wake Island 6 30 1

!9/XII Wake Island-Johnston Atoll 9 45 0

"_0/XII Johnston Barbers Pt. 3 40 0

21/XII Barbers Pt.-Operation 10 30 0

21/XII Barbers Pt.-Pt. Mugu 10 35 0

Totals for the month of DECEMBER 91 15 4

TOTALS FOR 1966 124 55 4

"*Key to the abbreviated landing areas listed above:

Pt. Mugu Poi.A Mugu Pacific Missile Range and Naval Air Station, California
Kaneohe Kanec...e marine Corps Air )tation, Island of Oahu, Hawaii
Barbers Pt. Barot.s 1 Point Naval Air xation, Island of Oahu, Hawaii



S1MM\ARY OF AIR PLANKTON RE"'RIEVER FLIGHTS TAKEN IN 1967 t

DHPARTURE FLIGHT AIR-BORNS COLLECTING TIME NUXBnR OF
LOCAL TIME FROM: TO: HOURS MINUTES INSEXTS
29/1 Pt. Mugu Barbers Pt., 12 3 1 -- &'•e•t )

Totals for the month of JANUARY: 12 33 1 (Fragments)

10/Ii Kaneohe Operation 4 15 0

14/1I Kaneohe Operation 2 35 0

15/I- Kaneohe Operation 4 05 0

17/Ii Kaneohe Operation 2 25 0

21/I1 Kaneohe Operation 2 00 0

Totals for the month of FEBRUARY: 15 20 0
....... m----------------------------------------------------------- ......
2/Il1 Kaneohe Operation 7 50 0

4/Ill Kaneohe Operation 11 20 0

13/Ill Kaneohe Pt. MugKu 12 35 0

28/ill Pt. Mugu Operation , 0 0

Totals for the month of MARCH: 34 45 0

3/IV Pt. Mugu Operation 6 15 0

4/IV Pt. Mugu Operation 00 0

5/IV Pt. Mugu Operation 3 20 0

15/IV Pt. Mugu Operation 7 30 0

16/IV Pt. Mugu Operation 4 25 0

17/IV Pt. Mugu Operation 4 30 0

18/IV Pt. Mugu Operation 6 10 0

19/IV Pt. Mugu Operation 11 50 0

27/1V Pt. Mugu Operation 5 20 2

27/IV Pt. Mugu Operation $ 25 0

Totals for tho month of APRIL: 58 45 2
------------------------------------------------------------------------

15/V Pt. M~ugu Operation 3 00 2.

16/V Pt. Mugu Oieration 3 20 1

17/V Pt. Mugu Operation 4 15 .

18/V Pt. Mugu Operation 7 24 2



SUMMARY OF AIR PL>,NKTON RETRIEVEIR FLIG11?S TAKEN IN 1967 Pao "a

DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME HUMBER OF
LOCAL TIME FROM: TO: 11O2,RS MINUTES INSECVS

19/V PD. Mugu Operation 9 10 0

20/V Pt. Mugu Operation 5 20 0

22/V Pt. Mugu Operation 4 35 0

29/V Pt. Mugu Operation 9 55 0

Totals for the month of MAY: 00 5

4/V! Pi. Mugu Operation 9 15 0

Totals for the month of JUNE: 9 15 0
"- ---- ---- ---- ----- ---.. .... . .. ...... ....

5/VII Pt. Mugu Barbers Pt. 10 15 9

6/VII Barbers Pt.. Kwajalein 9 1,0 0

8/ViI Kwajalein Barbers Pt. 11 20 0

13/V1I Barbers Pt. Kwajalein 10 05 0

15/VII Kwajalein Operation 3 10 0

ZO/VII Kwajalein Operation 2 28 0

21/VII Kwajalein Kaneohe 13 07 3

23/VII Kaaeohe Pt. Mugu 17 ,58 1

Totals for Lhe ruo"Llh of .... '. 0
------- ----------------------------- w--------------------------

14/VIII Pt. Mugu Operation 6 05 1 (Fragment)

21/ViII Pt. Mugu North Island 1 15 2

22/VIII North Island Operation 9 45 0

23/VIII North Island Operation 3 03 0

28/VIII North Island PD. Mugu 0 _5 1

Totals for the month of' AUGUST: 2i 03 4
---------------------------------------------------------------------------

4/IX PD. Mugu Barbers Pt. 11 05 1

5/IX Barbers PD. Wake Island 9 45 0

5/IX Wake Island Guam 6 20 2

8/IX UAM Townsville, 11 35 0
Australia

Townsville Sydney ' 45 0

14/IX Sydney Samoa i2 55 0



S':*:.-;ARY OF AIR PLAWKPON RETRIEVER FLIGH1T-3 TAKEN IN 1967 9,o

DEPaPjE1 FLIGHTR1O.N OTCVIc 1Y NUIMBER OF
DCCAL11 'T>VE FX TO: HIOURS !..1IiESININ'SECTS

S /IX lBarbers Pt. 11 00 0

,./: Babar Pt. Pt. Kulzu 1L2 25 0

21/JIX Pt, Mugu Oporoation 4 15 0

21/IX Pt Mugu Operation ? ;>.5 0

Pt. mig bi Ybozr Pt. 10 551

2/XBarbers Pt. Operation 5 45 0

B9I arboe'o Pt. Pt, mufzu 11 3 0

".otule for the month of SEPTEX.BiR; 119 4~

l0/X Pt. Mugu Opo ration 5 110 1

30/x Pr.. NU6Ug Opertion j, 0

Totals for the month of OCTOBE~z 9 55 1

6/x P, '.~u 0p~tor 7403(i+fragmenta)

8/xi Pt. Mugu Baroep Pt. 10 3,5 2(*fragents)

160/xi BabrqP, 0 P. r u45 0- 0

1l/XI Barbera~ Pt. Pr-. xU1,;UI 25 0

?.$/XI Pt. Xugu Gporza ýon 1,6 0

29/X1 P t. *u-. U7 35 3

30/Xi Pt. Mvx-u Oi~crarion 30

Total's for the mon~th o.' NV:2 56 03 :3

31XII t ~t Barbor's Pt. 1125 2

4/xiU BarberQ Pi;. Xweja.eirn io 0

6/x:1K ., Oe.Ain3 1,5 0

'/(W j Bub~Pt 31 0

9/1bari~cr.' Pt. Pt. Kugu 1110 0

Pt. Mugu Barber's Pt. 1Ž 45 0

19XJ~b'.r -: Kajc.1J n ~ 02J0

21/X T Xwajalein Oporatior, 2 50 0



SUYAY 0FA1, PA'.ý'O4 ~7R1ZEVER FLIGUT'LS TAKAEN" IN 1967 r q~c'

' 7U 41 1O 110111~ INXR'ýSEC111;t1N1.NMB..OF

Docewber(eon't. )- -

alxiKwuJa~.eitn Oparation 10 0

Wx/Kb Kwajalein Barbnfra Pt. iG 3.5 0

-1KI 'Alrboer Pt. Pt. i'ugu 10 0 -. 0 -

'2lotcI4lorta the month of DECEY~bE-R: 95 4o01

SUMMARY OF' TOTALS FOR 196?: January 3 33 1
February 15 P0 0
Xac It, 45 0

58 45 2
Nay t7 00 C

June 9 150
JUXly 7303 13
Au.-ust 2.03 4
Socpuez.Ar I'- C) 5 4
Ocoab,:r V 55 1
Novo-ber. 56 03 8

DecO~br "0 2
Totals for tho your 530? T0

Key to the abbreviated landing areas listed a.0ovo:

P.Mugu ------- Point par,~ acfic M 1r 'C :0 -.r. &aa Ai S4-or atri
Barbers~~~ ?v--babr oin I~va AL 5tt Lt. aj~f~ oc Ia~L o , ii or i

-------ho- Kanoot.o XŽari4no Corps AiSa N4 slwnd of Oahu, Hawaii
Operation ---- Any flimýnt roturni.ng to t' "e0 lanzn sti

ctjtal1oi n------- Kun jtklein *.c.o L4*~c s..a.., Nsnl ISlands
North 's~and --- Nort~h Islaond Naval Air Sta ior nifri (near San Dieo)
&c.e Island

Gua m ------- i-zn .ý'4va1 Air ata~n n.. \ rio- Z3 0S'anodS

o w n s v 3 2.o A 72 T o w n.s: v iLluv, S V .

Sydney --------- Trtc..oa Airport, Sydrney ,.~z
Samoa ----------I1nternat1ono, Airport, Av.cricn;a ýýxoa (rnear Paxo Pago)



SUMMARY ,V A;IR PLANKTON" RETIPIEVER FLIGITS TAKEN4 IN 1968 I __

DEPAFrPUqE FLIGHT AIR-l0RNr COi;ECTIN'0 TIN.E NTfMBE)• OF'
LOc " PJ '•]:$" F OM : TO: HOURS MINUTES INSECTS

l7/ ' Pt, Mugu Operation 10 15 0

19/I Pt. Mumu Oporation ?7 O 0

Totals for tho month of JANUARY: i7 20 0

15/I1 Pt. Mugu Operation 2 05 0

23/1i Pt. Mugu Operation 2 00 1

25/ii Pt. Mugu Barboro Pt. la 05 2 (÷fragmont)

WBarbers Pt. Johnston Atoll 3 55 3

26/Ii Johnlton--Op. -- Barbors Pt. 115 0 0

29/l1 Barbers Pt. Vandenburg AFB 10 15 .

Totals for the month of FEBRUARY! 41 15 7
--------------------.---------------- Sff--- .......-------

i!IiM Vandcubor6 Pt. Mugu 0 115  0

12/Ill Pt. Mugu Kaneoho ii 25 0

14/111 Johnston Atoll-Kwajaloin 43 45 0

17/Ill Kwajaloin Operittion 2 45 0

17/Ill Kwajalein Barbers Pt. 10 2

18/III Barbers Pt, Pt.. Muu 9 5 0

m Totals for tha month of ^.1,•i. 1 2
------------------------------------------------------------------------------------------
2/IV ' 't. augu barbex's P;. 10 45 2

3/IV Barbers Pt. Kwajalein 9 51 0

5/IV Kwajalein Opora(ion 2 0 O

6/IV Kwajolein En.iwetok 2 0

6/IV Eniwetok Operation 1 30 0

8/iv EnZiwcto Kwajalein 2 00 0

9/IV Kwajalein Eniwetok 15 0

9/IV Eniw•Žtok C oration 0 45 0

9/IV rn.wctol Kwajalein 2 i') 0

12/iV Kwa.jalein-Op.--Barbers Pt. !if 20 0

15/IV Barbers Pt. Pt. Mugu II 4C) 2

Totals for te.o -.on'h of APRIL, 60 05 4



SIJhYAP\Y OP AIR PLANKTON RETRIEVER FLIGHTS TAKEN IN 1968 P:Ff t

DEPARURE FLIGHT AIR-BORNE COLLECTING TIME NUMBER OF
-LOCAL TIME FRO". .2: : HOURS MIAUTES INSECTS
5/V Pt. Mugu Barbers Pt. i0 45 0

6/v Barbers Pt. Kwajalein 10 55 0

8/V Kwajalein Operation 5 55 0

ll/V Kwajalein Operation 5 25 0

15/V Ewajalein Operation 4 35 0

15/V Kwajalein Barbers Pt. 10 45 2 (+frairments)

: 6/V Barbers Pt. Pt. Mugu 10 20 4 (+fragments)

21/V Pt. Mugu Operazion 4 55 0

23/V Pt. Mugu Operation 8 15 0

Totals for the month of MAY: 71 50 6

4/VI Pr. Mu.•u OperaItion 7 45 0

2.5/VI Pt. 1ugu Opera-,.ion 3 25 1 (fragments)
16/V Pt�. Mugu Operation 6 55 7 (+fragments)

20/1I Pt. Mugu Operation 13 25 0

Totals for the month of JUNE: 2c 30 8

-O/VIT Pt. Mugu Oeeratior. 2 28 0

_ -/ViI Pt. Mugu Operation 5 G0 0

23/VII Pt. Mugu Barbers Pt. 11 00 0

25/VI' Barbers Pt. Operation 6 30 0

T6to als for the mont]h of JULY 2.. 58 0

2/VMII Barbers Pt. 1j.o 15 0

2/VI1I Rilo Barbers Pt. 0

4/VIII Barbers Pt. Pt. .Muu il 20 0

12/V11i1 P', X u u Kaneohe iO 40 16

S15/'VIii Kaneohe Operation 7 25 0

18/VIII Kaneoho Pt. Mugu IO 55 0

7Pc. :'u.'u Kaneohe !1 25 ±4

23/ /1Il lan eoh ,: Operation 8 30 0



SiJ.:Ai•Y.OF AIR PLANKTON RETRIEVER FLIGHTS TAKEN IN 1968 Page t2.

D i PA,',. U 77 FLIGHT AIR-BORNE COLLECING TIME NUMBER CZ
OC CAL T IYE FROM : TO: HOURS MINUTES INSECTS

30/VIii Kaneohe Pt. Mugu 12 20 0

Totals for the month of AUGUST: (See previous

page) 75 00 30

19/1X Pt. Mugu North island 1 05 0

20/TX North Island El Paso Inter.. 3 20 0
na-cional

21/iX E1 Paso Norfolk NAS 7 38 0

23/TX Norfolk NAS Kennedy Inter-

national 2 10 1

Tozals for the month of SEPTEMBER: 14 13 1

Once az rhe PAR section of Lockheed at the Kennedy International Airport on Long Island
New York, 890 remained for the balance of the year--hence no flight time during the
months of October, November and December.

s)

SUYMAIRY OF TOTALS FOR 1968: January 20 0
February . 7
Xan-c~ h-9 15 2
-ril 05 4

9.',, 710 6

Jul1y 2w 0
.3.'s 5 ,3• 30

October CO CO 0
XoverKbcr 00 00 0

"03e::orO 00 0

•-als for "•he year 2o2 23 58



SUMMt. OF' AIR PLANKTOIN RETRIEVER FLIGHTS TAKEN IN 1969 •

DEPARTURE FLIGHT AIR-BORNE COLLECTING TIME NUMMBFR OF
LOCAL TIME FROM : TO: HOURS MINUTES INSECTS
31/I Kennedy Inter- Dyess AFB, 8 15 0

national--N.Y.C. Texas
Totals for the month of JANUARY: 8 15 0
----------------------------------------------------------------------------------------
1/ii Dyess AFB, Pt. Mugu 5 15 0

Texas

4/I1 Pt. Mugu Barbers Pt. 11 35 1

15/I barbers Pt. Pt. Mugu 10 4o 0

19/Ii Pt. Mugu Operation 2 55 0

Totals for the month of FEBRUARY: 30 25 1

7/III Pt. Mugu North Island 1 05 0

8/IIr North Island Pt. Mugu 0 50 0

Totals for the month of MARCH: . 55 0

9/IV and 21/IV. Local flights were made eiear Pt. Mugu. While the collecting device
*was in operation, the purpose of these flý.,;hts was ro accurately measure the air

flow rates. No -ecords were kept of the-time and no insects were collected.

*22/IV The air plankton retriever was removed from the aircraft.

SUMMARY OF TOTALS FOR 1969: January 8 15 0
February 30 25 1
March 1 55 0
April--Program terminated

Totals for the year 40 35 1



SUMMARY OF AIR-BORNE COLLECTING TIME FROM 1966 THROUGH 1969 top.

Hours Minutes Number of Insects
TOTALS FOR 1966 October 0. ,

November 33 40 0
December 91 15 4
Totals 12 55 4

-----------------------------------------------------------------------------

TOTALS FOR 1967 &anuary 12 33 1 (Fragments)
February 15 20 0
March 34 45 0
April 58 45 2
May 47 00 5
June 09 15 0
July 73 03 13
August 21 03 4
September 119 45 4
October 09 55 1
November 56 03 8
December 95 4o 2
Totals 553 07 40

---------------------------------- -------------------------------------------

TOTALS FOR 1968 January 17 20 0
February 41 15 7
March 49 15 2
April 60 05 4
May 71 50 6
June 28 8
July 24 58 0
August 75 00 30
September 1'r 15 1
October 00 G0 0
November 00 00 0
December 00 00 0

262 23 58

TOTALS FOR 1.969 January 08 15 0
February 30 25 1
March 01 50 V
April ? ? 0

40 35 1

Total for 1966 124 55 4
Total for 1967 553 07 40
Total for 1968 282 23 58
Total for 1969 40 35 1
Total for entire program: 1001 00 103



Air P'ý-akton 71rpow.aisi ---------- aI J~ar,:. ~y1969 m
A - t~o Progrci~a Report. Novernbh.. >9F'7 and I Juno 96

lact IL tuto icv.Q,. 0c Present Statua

biotiop Yiuoeum *". 4S e t s *Fully O;rational--.Active

iX;A mpacftor 8arplcr Rehabilitation completed diuring oummor
Fully CIperational--Activc

NA Filter Sampler " Sar-,I'½ holder chanred dkiring swumaor.
AC, power chan.-ec to DC in August
Fa2.ly Opcrational--.4Ctivo

U. AI.D. A. iRoto rod Sampler SwApler f'ully Operatioaal
K"113,as Stexto No samples supplied to USDA during. 19068

of'ex&ýotc; rod Sampler Sarapior ýullyi Operation,"'
Dr. Brown on leave in Germany
No aamples suppli±ed after I July 1968

U. of T~exas Aade2zaoA Media Sampler Timinatc4 f'rom ProgranT.
Dr. Brown on leave in Germany

u.of Naa F~ltar Sam,*Ier u.jOperacional-..Active,
DUCO (See WCAiR above)

iX;nsAn S;C,40 Kramar Spe '2yOperti~onnal-'Act:Lve
AO :powe.,- changed to DC in Auxuat

Desert 'R~i Xzs. CA~ coun.tOr e availa-bla
WJ.p~robjally never be used.

U. of Havial'i Roto roe. Sar'l-I~>ly O~~nl-i~tv
ýkuddoahag eA See VS~ Cov)Xzs sz'xdd~i~1

or sa -.1PIe r "ll.y rria--xctv
Seo NC;.2J a~bove) N':) e uple oat

J. C.: Washington &i.AerSrorFlyOprtoc.-civ

'4cc NCAiR abovo)

To~ ¶~xa;.. Stato v~ o ,~ , .

(See INGAI ""OVQ) Dr. ,clcza ~..avain IrolLand

~ ~Z~11d bto ro ~.c'AiJy~to be iused
(See USDA ~b;) ~L ~ly~January 1969

Noe NCAo C~t

*'~.A.4C~ J1~tO n a - '-.
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I-luring the two-and-a-half year period of this grant from the Air Force Office
of Scientific Research, Mr. Eugene Hoika fQl made arrangements for the modifi-
cation of the air plankton retriever and its installation on a WV-2 aircraft of the
Pac:ic Missile Range Facil-ty, based at Pt. Mugu, California. He operated the
air '. lankton retriever as well as other sampling devices for the purpose of correct-
ing :I! types of air-borne organisms and particles in the Pacific area. The primary

objective of the Museum's ptogram was trapping airborne arthropods to further
test •.he theory of natural air dispersal of arthropods to oceanic islands. Numerous
flig" !s totalling 1,001 hours of flying time were taken which resulted in trapping
103 pebiimens of arthropods represented in eight major orders. Determinations
of samples, other than arthropods, are still in progress by collaborators.
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